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Abstract 
1. Organization of Antarctic Comrnuni� 
cations The preparation for the Antarctic 
radio communications was commenced m 
the autumn of 1955, when Dr. Y. AoNo of 
Radio Research Laboratories, was appointed 
to be the Japanese representative of the 
Working Group on Radio Transmission for 
the IGY Antarctic Programme. He then 
arranged with Dr. A. H. SHEFFIELD, 
Chairman of that Working Group, about for 
the use of radio frequencies, call signs, as 
well as the intercontinental communication 
plan in the Antarctic. 
The Telecommunication Subcommittee of 
the Science Council of Japan has contributed 
largely toward providing the communication 
facilities for the Antarctic Research Expedi­
tion, by taking care of technical and legal 
procedures for opening the radio stations in 
Antarctica. The Radio Regulatory Bureau, 
Ministry of Posts and Telecommunications, 
requested IFRB to reserve some seventy (70) 
frequencies for the Antarctic communication, 
but owmg to shortage of funds, only sixteen 
(16) of them were actually used during the 
preliminary research expedition. The sche­
matic radio links covering all the Antarctic 
services are shown in Fig. 1, and their sched­
ules are given in Table 1. 
According to the Radio Communication 
Manual of IGY, 1957-58, Antarctic Programme, 
the radio installation at the Syowa Base was 
designed on the assumption that the inter­
continental communications should be ex­
changed via Mawson, the mother station. 
However, the Japanese wintering members 
succeeded in working direct with Mawson 
and most foreign bases, such as Little 
America, Mirny, Adelie, Shackleton, Halley 
Bay, Knox, etc. 
The total freight of communication ap­
paratus carried by the M. S. Soya on her 
first voyage to the Antarctic was summarized 
to be about 300 packages, 45 cubic meters in 
volume and 40 tons in weight, estimated at a 
value of about 28 million yen. It was intended 
to increase this on the second voyage of the 
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M. S. Soya by carrymg about 60 packages of 
further apparatus, 15 cubic meters in volume 
and 5 tons in weight, estimated at a value 
of about 8 million yen, but unfortunately the 
second shipment was impossible. 
2� Installation for fixed service The 
radio communication between Tokyo and the 
Antarctic was predicted as shown on Fig. 2 
and one set of 2 kW H.F. transmitter was in­
stalled at the Syowa Base station for direct 
communication with Choshi Radio Station 
near Tokyo. The block diagram of this 
transmitter is given in Fig. 3 and its external 
view in Photo. 1. This set is rated to trans­
mit Al Morse signals with 2 kW of output 
power or F4 photo signals with 1 kW over 
the frequency range from 4 to 23 megacycles. 
Any two prearranged frequencies may be 
selected for transmission on the air quickly 
by means of manual switching operation. AC 
power 6 kV A, 220 V, and 3 phase will be 
consumed by this transmitter in full load 
operation. This transmitter worked fairly 
well throughout the first wintering period, 
except that the last stage tubes, 7 F 25, dis­
sipated rather short-lives owing to some 
trouble in grid-filament touch. The photo­
graph transmission was conducted by means 
of the direct frequency modulation method 
m connection with 2 kW transmitter. 
Fig. 5. shows the schematic arrangement 
of photo transmission attachment. The rating 
of the photo transmitter is equal to the inter­
national standards, utilizing a transmitting 
cylinder of 63 mm in diameter, 60 r.p.m, 
effective picture area of 190 x 130 mm, and 
index of corporation of 352. 
One set of 1 kW H. F. transmitter, as shown 
schematically in Fig. 4 and the outside view 
in Photo. 2, was shipped by M. S. Soya on 
her second voyage but not landed. 
Three sets of commercial type receivers 
were installed at the Syowa Base station and 
worked satisfactorily in long distance service. 
Fig. 6 shows the block diagram and Photo. 3 
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the external view of those receivers. The 
characteristics of each receiver are as follows : 
Frequency range: 0. 54 to 50Mc (6 bands). 
Type: Superheterodyne system (Double 
super-heterodyne on frequencies above 
7.4 Mc). 
Gain: Antenna input should be 5 µV or 
below at the output power of 300 milli­
watts (S/N 20 db.). 
Input power: 100 or 200 V, 150 W, AC. 
3. Installation for the mobile service 
The following facilities for the mobile service 
at the Syowa Base were provided during the 
preliminary research expedition and they 
worked fair! y well. 
( 1 )  400 W HF transmitter· · · · 1 set. 
Frequency range: 2 to 18 Mc (3 bands). 
Power output : 400 W on Al, 300 W on 
A 3. 
Working range : About 500 km on Al, 
about 200 km on A 3. 
Power input: 100 V, 1.6 kW, 50 or 60 
cycles AC. 
Construction: Movable type. 
This trarn;mitter was mostly used for com­
munication with Mawson, the Soya, advanced 
expedition parties, etc. , and it some ti mes 
succeeded in working with Choshi Radio 
Station m 14 Mc band. 
( 2 )  50 W HF transceiver··· ·2 sets. 
A. Transmitting unit 
Frequency range : 1. 5 to 6. 2 Mc (3 
bands). 
Power output: 50 W on Al, 40 W on 
A 2 and A 3. 
Working range: About 80 km on Al, 
about 30 km on A 3. 
Power input: 14 V, 30 A, DC. 
B. Receiving unit 
Frequency range : 1. 5 to 18 Mc (6 
bands). 
Receiver input: 10 µV or below. 
Type: Superheterodyne. 
Power input: 14 V, 5.5 A, DC. 
C. DC motor-generator 
40 
Input: 1 4 V, 35. 5 A. 
Output: 600 V, 235 V. 
These transceivers were first expected to 
be used for communications between the 
main base and the advanced bases, as well 
as with the moving parties, but one complete 
set was reserved for emergency use, being 
located at the site separate from the radio 
hut during the first wintering period when 
the advanced bases were not built. 
( 3 )  1 5  W transceiver··· ·3 sets. 
A. Transmitting unit 
Frequency range : 2 to 12 Mc (3 bands) . 
Power output: 1 5  W on Al, 7 W on 
A 3. 
Working range: About 150 km on Al, 
about 50 km on A 3. 
B .  Receiving unit 
Frequency range : 2 to 12 Mc (3 bands). 
Receiver input: 1 0  µV or below. 
Type : Superheterodyne. 
C. Power source 
Vibrator 
DC Input: 6V, 27A; 1 2  V, 1 3. 2  A or 
24 V, 7 A. 
DC Output: 580 V, 0. 1 A; 6. 6 V, 2A; 
1 20 V, 0. 04 5 A ; 1 .  5 V, 0. 5 A ; 6. 9 V, 
0. 575 A. 
These transceivers shown in Photo. 4 were 
all installed on the snow cars. A small loop 
antenna, attached to a car and associated with 
this receiving unit, worked as a simple direc­
tion finder in 2 Mc band. 
( 4 )  Portable transceiver 
A. One 2 W transceiver was provided for 
the sledge communication (Photo. 5). The 
power supply was made of a hand operated 
generator working up to a distance of about 
40 km by ground wave on class Al, 2 or 5 Mc. 
This set was of water-tight construction 
resembling a life boat's emergency radio set 
and the complete set weighted about 40 kg. 
B .  One transistor receiver, working on 
2050 kc, was prepared for the sledge or walk­
ing parties at short distances for listening in 
the broadcast from the Base permitting 
radio direction finding (Photo. 6). 
C .  Five sets of walkie talkies (Photo. 7) 
and six sets of handie talkies operating on 2 
or 5 Mc were prepared for conversation use 
between walking parties. 
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Fig. 2. Prediction curve of radio wave propagation between 
Syowa Base and Japan. 
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Fig. 6 .  Block diagram of telegraph receiver at Syowa Base. 
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+ 
------ ----· ---·---- --------··---- - ----·--- -- ---- ----- ··--
� m-=::t� 1t c 1ff: Ji5J 1t m $i )->• tJ m $t (6A T 6) (6V6) 
( C )  �im3€1ltltl� (JBD-77-B) 
:A jJ 14 V, 35. 5 A 
1±1 tJ 600 V, 235 V CJ! Jt +HH ) 
3 . .  15 W ��1t:tll *t�I H::t ,  f1JmWVJ!IJO) t � ,  "01�Ll::l![!=:1t� l -c, ,11R�f!Hlf,J O) �}ff=:tJJ 
cY) -C  1fffi � h 0 t 0) t!. JJ•  G ,  1¥if�O)�(%:!:fu c J:: < -t O) f£�g 2:' Jttf l 3 0 IJ .:lji t f]];t� l t..:: vt h t" 
t ,  �/E v , f.::::  t �-rwtJJ:: f=:1.ffil.lJ. ":)f._: t..:: c!) ii • ,  J°f:1 10 t" t&lfftlJ �tJ: < , �,l:l$L0)1EgfiH.:=:*v , f.::::1�� l t..::. 
f1Jmi!VJ!IJ f=::Rv , -c v i ,  f;J3ffif5'" ii· G 3 T=J 2:' 1k\'ffi}-## l t..:: IJ �, *ilVJ!IJ v=::Rv , -c i ::t ,  B *'i\t '.�t�t± 
0)�£ 4 "f1 2:'  ffi� l t..::. 1&�vi�i1J}H.::::x@��� 2:' ifffl -t 0 O) v.:Jt l ,  HfJ ::%Hi / � 1 7'' v - 5' - '�f]JjL 
2:' ffi v '  0 if,!Jt�. 0 t!. vt c , -t O){fu O) tl#'H::t ,  fXO) Jlli 'J , lTITI 1(� < ll'fJ� c cb 0 ('?@-'.� 4). 
( A ) J!1tti3 CJ!:x1ttl t t fPJ � � J:: 3 W e &) 0 )  
l±l jJ Al 15 W, A3 7 W 
]� ¥Bl � flili lit! 
:ij'/ :ct 
712 IDliJ }] :ct 
im j,i ie JfJl 
ti fJX: 
( B ) 51: 1t {tfS 
2""12Mc (3 / �  / F )  
7.k@#ilJ 1ffiJ i t..:: v ;t ± �1JlU! rpi xt 
w{ $@i 712 wil] 
Al *'J 80 km, A3 t'J 30 km 
3€ w{->� ffi ---1lth:!t� (3A4) (3A4) (2E22) 
? 1 :J ->712 �]-/ (3A4) 
No. 4. 1 958] (207) 
Jal 1tl � ili8 ltfl 2"' 12 Mc (3 / :;:  / F' ) 
r=p f139 fBJ ¥El W.x 456 k C 
� � �����--m���-->�M��-> 
( C )  1lt 
(1 L 4) (1 R 5) (1 L 4, 1 R 5) 
->t� 1tl<-fiiit1iHe� j->11iJ�1i:!:tgi�@ 
(1 8 5) (1 R 5) C 3 Q 4) 
( a ) -=f-OfiH�1Jl!Jffi :  / :;: 1 7'' v - 5' -
A jJ llii fit: 6 V, 27 A ;  12 V, 13. 2 A ;  i t� vi  24 V, 7 A 
55  
I±\ )J IT!Ufit: 580 V, 0. 1 A ;  6. 6 V, 2 A ;  120 V, 0. 045 A ;  1 . 5 V, 0. 5 A ;  
6. 9 V, 0. 575 A 
( b )  ;ts:WHWJffi : o�um:�ifJ3€�� 
A )J ITR i1r[ 27 V 
l±l fl ITRifit: 1. 4 V, 0. 45 A ;  6. 3 V, 2. 5 A ;  105 V, 0. 03 A ;  500 V, 0. 12 A 
tcr � / :;:  1 7-- v - 5' - 'i�JJ5La ,  �Iliit�v:=Jt l ,  Jlit1*lfO)T¥Jffi1: vi ,  D'�Jr:�i= cl: 0 litgh:j,'v , 
t v ,  3 *00rf O)�x i::::: 1[v ' , f'1mHoHJl!Jc vii}ff::g0):1J°xt 2:" tiffi LJ� 0) c cb 0 .  
4. 2 w ffi1*JflffiJUl1�� ;ts:�vi ffi:ttf!.v=: t'C)v ,-c:xt IJ 1st /M Yifr -t  0 El EtJc,  1 i5- t-:vt t:rt.� 
B'� i=ffi � � h t� h\ pj O)�*J;J: , t<imfffl: 35 kg tJT, '�iJJH v :i:-=f�i\3€��. A l illl1§1.)\P]'ij� 
0) ::_ t tcr t-- c &) 0 f� . ::_ 1) �*i::::� l t� t O) t l t vi ,  :f!t$li!ffi :JjHtF�rJF.�h\ cl: v ,0) c , t h  
2:' ::__ 0) § Et]v: J®i:r -t 0 cl: '5 i::::: , j,' l < i:&@ l ts: . f£1*0)j( � �� L:t 328 x 423 x 325(mm) c ,  3t 
-gv:= lt51k% t tc1: 0 t v  \ 0 . �§: r=j=i fJ H i * 1 ';I 7° 7 / T T  i t� ii )�� 2:' Jtf \, ' , *** 7 / T T  2:' ;®j < In 
J.: vf' t 1fffl -t  0 .  :ifil1JU21J )fk'.t5cii  2050 kc t 5426 kc 0) 2 )tl 2: -W�;;t_ 1fffl 0) ::_ t t l t� . 11� 
v ;t-=f. ro,b'�� i::::: cl: IJ -=c - ;1,, 7- '1'B·: J,l 2:' fl 0 cl: 3 t: tcr 0 t � IJ , i t: �iHiL v ;t-=f � rt 3€1!:� 2:' § iti. t l 
t� . 
J!1§"h�vi�� :,i 3 A 4 t 6 V 6 0) 2 ,f[gil , 5t1i· -&45 i:t 1 R 5, 1 L 4, 1 L 4, 1 S 5, 3 Q 4, 1 R 5 
0) 6 1� 2:' 1fffl l ts: . illl1§"PJf!�Wl��lH:t , :L'!!LUht c 20,_30 km, :ltm.vi�* J: IJ �5Z_'.):m < *19 40 kg, 
7¥� 5 it t O)J�flc &) 0 .  ;ts:�vit$P .::C**t±c�1t l t� . 
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C: < 0 !u C: di) 0 (¥� 6 :@:ft(() .  
6. 0.1 w �*•*!1i�1t� ili:£e11Jto) 1i�1* i t-.:: i:t�mu�ti1m t ,  £:tfil, di) 0 \,, , iHHV1�·t§ 
ll:!J1�g!t:::: J: 0 :ifflgE 2:'  tee -t c t  2:' § 13'9 t l t-.:: t 0) c: , 5 � 2:'.' Jg� l t-.::. .:,ic/{� t l/i:Ilt 2:' trt:i t l ,  
-f:: ;L,, r 7° v / �O) p1J�:!&i::*1*l<D t, :nH1H:::: fff!fUtee J: 5 i:: l t-.:: . J;- - ;:z O)* ti �  ti 220 x 425 x 70 
(mm) c: di) � , 1 T 4 2'.:' 4 {l]fil, 1 R 5 2'.:' 1 fil'J, 3 S 4 2:' 3 1rrfil, 1 U 5 2:' 1 {@I{fjg l ,  �'.xfiE 
IJ:T:iJ��c: di) 0 .  fi!H1Jtitnmm ti 2,....,8 1\fo c: di) 0 IJ : ,  2 t3' J: U 5 Mc 0) -=::11t 2:' 7_kJM/iU1fl:JJX\c: �� 
-t 0 c t t l ,  :il!HUeff:ltH H!;; 2 km 2:' § t�i t L t-.::. ¥. 7 ii  -t 0) JHi� c: di) 0 . *t�l H i fllf�U� :=c 
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C O)j�f:::: ,  pf .@t jg  t l tpjJflltfJy O) 536 ff� / , / r'' 1 • r - :t - C W  )J 0. 025 W) 6 T=i' 2:' f/JHI 
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